We are conducting a large program to classify newly discovered Milky Way star cluster candidates from the list of Froebrich, Scholz & Raftery (2007b). Here we present deep NIR follow-up observations from ESO/NTT of 14 star cluster candidates. We show that the combined analysis of star density maps and colour-colour/magnitude diagrams derived from deep near-infrared imaging is a viable tool to reliably classify new stellar clusters. This allowed us to identify two young clusters with massive stars, three intermediate age open clusters, and two globular cluster candidates among our targets. The remaining seven objects are unlikely to be stellar clusters. Among them is the object FSR 1767 which has previously been identified as a globular cluster using 2MASS data by . Our new analysis shows that FSR 1767 is not a star cluster. We also summarise the currently available follow-up analysis of the FSR candidates and conclude that this catalogue may contain a large number of new stellar clusters, probably dominated by old open clusters.
INTRODUCTION
Star clusters are the building blocks of the stellar component of galaxies. Identifying and characterising clusters is thus a crucial step for our understanding of structure formation and mass assembly in the Milky Way. The benefits of wide-field studies of stellar clusters are twofold: i) Open clusters are currently the most important sites of star formation and early stellar evolution. In particular, the formation of massive stars is intrinsically linked to the formation of star clusters. For example, the cluster mass is thought to correlate with the mass of the most massive star in the cluster (Weidner & Kroupa (2006) ). Investigating age spread, morphology, and mass segregation in a large sample of young open clusters has the potential to put limits on models for massive star formation (see review by Beuther et al. (2007) ). Furthermore, by probing the distribution of masses in a diverse sample of clusters allows us to constrain the impact of environment on the outcome of star formation and to probe the diversity and the origin of the Initial Mass Function -fundamental problems in current star formation theory (see review by Bonnell et al. (2007) ).
As open clusters dissolve, the stars migrate into the field. Therefore, the study of old open clusters can shed light on the ⋆ Based on observations collected at ESO, Chile; ESO 077.B-0074(A) † E-mail: df@star.kent.ac.uk timescales for cluster disruption and the underlying physical processes such as tidal interactions with giant molecular clouds, evaporation of low-mass objects, mass loss due to stellar evolution, as well as mass segregation. The currently known sample of old open clusters is very incomplete (e.g. Bonatto & Bica (2007b) ). It is hence an important task to enlarge the sample of known and well classified galactic open clusters.
extended GCs in the halo of M31 (Huxor et al. (2005) ), very massive GCs in NGC 5128 (Martini & Ho (2004) ) and ultracompact objects (perhaps bridging the gap in parameter space to dwarf galaxies) in the Fornax cluster (Mieske et al. (2002; ). There are no known analogues for such unusual GCs in our galaxy where they should have been discovered unless they are hidden by dust in the classical 'Zone of Avoidance', the least complete area for the Milky Way GC sample. Recent studies suggest that the currently known sample of Milky Way GCs is incomplete (see or Bica et al. (2007) ), particularly at the low-luminosity end (the Palomartype GCs). The number of missing GCs close to the Galactic Plane (|z| < 0.5 kpc) and within 3 kpc from the Galactic Centre has been estimated to ∼ 10 ± 3 (Ivanov et al. (2005) ).
Driven by the aforementioned science goals, we have recently carried out a systematic large-scale cluster survey based on star density maps derived from the 2MASS database (Froebrich, Scholz & Raftery (2007b) , hereafter FSR). The FSR survey covers the entire Galactic Plane (|b| < 20
• ) and detected a total number of 1788 potential star clusters, from which 767 have been known beforehand and 1021 are unknown cluster candidates. The contamination of those candidates has been estimated to be about 50 %, indicating that the catalogue may contain up to 500 new star clusters.
In particular, the FSR survey revealed several promising GC candidates in the Zone of Avoidance. Four of them have been discussed already in detail elsewhere (Froebrich et al (2007a) , (2008); Bica et al. (2007) , ). Given the small number (∼ 150) of known galactic GCs on the one hand and the diversity of the GC species on the other hand (see above), every new GC is of value.
In this paper, we present detailed follow-up analysis for 14 cluster candidates from the FSR survey, selected to be among the best candidates for new GCs. The paper is structured as follows. In Sect. 2 we present our new observations and the reduction of the data. The detailed analysis and results for each individual cluster, including the appearance of the cluster, the contamination with field stars and the isochrone fitting to determine the cluster properties are presented in Sect. 3. Finally in Sect. 4 we discuss and conclude our findings.
DATA ANALYSIS

Cluster Selection
We have selected a number of cluster candidates from the FSR list for further follow up investigation. Originally 15 cluster candidates were selected, 14 of which have been observed and the results are presented in this paper. About half of the selected candidates were possible globular clusters according to the analysis in Froebrich et al. (2007b) . The remainder of the objects where selected because of their interesting appearance in the 2MASS images. Since the analysis of the cluster properties was refined after the target selection for the observations, only four of the targets are still considered to be potential globular cluster candidates in the FSR list. These are FSR 0002, 0089, 1716, and 1767. Analysis of 2MASS data for three of our targets has been published ( Pasquali et al. (2006) just before the final version of the FSR list was compiled, and is hence not in the FSR list. The cluster is very young (slightly older than 4 Myr) and contains the luminous blue variable star WRA 751. The remaining cluster candidates (FSR 0088, 0094, 1527 (FSR 0088, 0094, , 1530 (FSR 0088, 0094, , 1659 (FSR 0088, 0094, , 1712 (FSR 0088, 0094, , 1716 are investigated here for the first time in detail. Our data for FSR 1735 has already been published in Froebrich et al. (2007a) . The object is most likely a globular cluster in the inner Milky Way. For completeness reasons we have added a short analysis of FSR 1735 in this paper as well.
Data
Observations have been performed in service mode using SofI at the NTT for the project ESO 077.B-0074(A). We observed each cluster candidate in J, H, and K with a pixel scale of 0.288". An eight point mosaic in the cluster candidate area was observed to cover a large enough control field in the vicinity. The candidate area was observed at the beginning and end of each mosaic, ensuring twice the per pixel integration time in the cluster candidate area. The per pixel integration time in each filter was 225 s. In general the observing conditions were clear or thin cirrus was present. In a few cases the cirrus was more thick and hence the per pixel integration time was doubled. Only for object FSR 0002 variable conditions occurred during the observations in the K band (see Sect. 3.1). The mosaics cover in total an area of about 11.7'x11.7', with the corners and the centre missing.
Standard NIR data reduction procedures were followed when creating the mosaics. Sky flats were used for flat-fielding and the xdimsum task in IRAF 1 was used for sky-subtraction and mosaicing. The average seeing FWHM in the final co-added JHK frames is between 2.5 and 3.0 pixels, corresponding to 0.7" to 0.85". This results in many regions in a severe crowding due to the high star density. Therefore, the completeness limit of the photometry is highly variable from cluster candidate to cluster candidate. The completeness limits and photometric uncertainties for each cluster candidate will be shown and discussed individually in Sect.3.
Photometry
For source detection and photometry we used the SExtractor software (Bertin & Arnouts (1996) ). Due to the high star density in most fields, the limiting factor for the photometry is the confusion limit. Calibration of the images was performed using the wealth of 2MASS sources available in each field. The rms scatter occurring when comparing the 2MASS photometry with our measurements is rather large, in the order of 0.1 mag. This is mostly caused by our much better spatial resolution and the high star density in the images. Hence, our photometric uncertainties are also at least 0.1 mag.
Furthermore, bright stars in the images are saturated and hence their photometry is unreliable. The saturation starts for stars with a brightness between 10 and 11 mag, depending on the weather conditions and/or the seeing. At brighter magnitudes we therefore apply a separate fit of the 2MASS colours to our measured brightnesses for calibration. Still, the magnitudes become increasingly unreliable for brighter stars.
1 IRAF is distributed by the National Optical Astronomy Observatories, which are operated by the Association of Universities for Research in Astronomy, Inc., under cooperative agreement with the National Science Foundation.
Star Density Maps
To assess the amount of stellar overdensity in the areas of the cluster candidates we created for each of the observed mosaics a star density map (SDM). For this we have used only the stars in the field with reliable photometry (quality flag of less than 4 from the SExtractor software) in all three bands. The SDM maps have a pixel size of 30" and the pixel values indicate the star density. It is determined by measuring the distance to the 50th nearest neighboring star and converting this to the star density. The combination of pixelsize and 50th nearest neighbour was chosen because of the typical star densities (10..20 stars/arcmin 2 with reliable photometry) in our images and the sizes of the cluster candidates. A typical cluster candidate should show up as a stellar overdensity in the SDMs with an extend of up to 3x3 pixels, corresponding to a radius of about 45".
The SDMs presented here show the star density in gray-scale. White corresponds to the lowest density and dark to the highest. Areas that are not covered by the mosaic or where the distance to the 50th nearest neighbour is above a set threshold are shown in black. The scaling of the pixel values from black to white is linear but different in each of the maps for the individual cluster candidates. This has been done to enhance as much as possible the contrast between the cluster candidate and control area. Since we are only interested in the relative change of the star density within an image, we will not note the maximum and minimum values for each image.
Relative Extinction Maps
Based on the SDMs, we have also created relative extinction maps (REM) for each of the mosaics. We used the same pixel size for these maps as in the SDMs. The relative extinction value is determined using the 50 nearest stars to the centre of each pixel. Two maps of the median J−H and H−K colour excess of these stars with respect to the field without cluster stars are determined. This colour excess is converted into optical extinction and both maps are averaged to obtain the final REM (see e.g. Froebrich et al. (2007c) for the conversion factors).
The presentation of the extinction values is done in gray-scale, with high extinction values in white and low extinction in black. Again, areas that are not covered by the mosaic, or were the distance to the 50th nearest neighbour is above a certain threshold, are shown in black. The scaling of extinction values is linear and, as for the SDMs, different in each of the maps to enhance as much as possible the contrast in each case. Since we are only interested in the relative extinction values within an image, we will not note the maximum and minimum values in each case.
Together, the SDMs and REMs are used during the analysis of the cluster candidates to decide which area of the mosaic is to be chosen as control field.
Decontamination of Foreground and Background Stars
The cluster candidates observed in this project are all situated close to the Galactic Plane and/or the Galactic Centre. Hence, to analyse the potential clusters we need to decontaminate the cluster field from foreground and background stars. We used the technique described in Bonatto & Bica (2007a) . It counts the stars per unit area in cells of J-band magnitude and J−H and J−K colour in the cluster and the control field. Stars are then randomly removed from the cluster field according to the difference in the stellar densities in these cells. The combination of J-band magnitude and J−H and J−K colour is the optimum choice to decontaminate cluster main sequences in crowded fields (Bonatto & Bica (2007a) ). The size of the cells was varied depending on the number of stars in the field. Typical values for the cell sizes are ∆J = 0.5 mag, ∆(J−H) = 0.2 mag, and ∆(J−K) = 0.2 mag.
The correct choice of control field is obviously important for an as accurate as possible decontamination. For each cluster candidate we carefully examined the SDMs, REMs, and colour images created for each field. Control field regions were chosen so that they: i) are as close as possible to the cluster; ii) are as large as possible; iii) have no apparently higher or lower extinction values than regions close to the cluster candidate. This ensures that the control field has a foreground and background population of stars which is as similar to the cluster field as possible and contains a large enough number of stars for a sufficiently accurate statistics.
In regions where the choice of control field was difficult due to variable extinction, we compared the decontamination procedure using different control fields to ensure our choice does not influence the decontamination. In the detailed analysis of our cluster candidates in Sect. 3, we indicate the choice and reasons for the control field selection in each case. We also repeated the random decontamination process several times for each particular control field, to ensure that remaining features are real and not just due to the random nature of the process.
Colour Magnitude Diagrams
To analyse our cluster candidates in detail, we used the decontaminated J−K vs. K colour magnitude diagrams (CMD). The plotted datapoints remained in the area of the cluster after one particular realisation of the decontamination process. The solid red line in the diagrams indicates the completeness limit of the photometry. It is calculated as the peak in the luminosity function of the stars in the cluster area in each band. The completeness limit changes significantly depending on the crowding in the field and the observing conditions (as indicated above in Sect. 2.2). In some diagrams we plot two completeness limits. In these cases the upper one corresponds to the 2MASS limit in that area, the lower one represents our new data. This shows the improvement of our data compared to 2MASS and helps comparing our analysis to already published work on some of the cluster candidates. The solid black line is the best fitting isochrone to the cluster candidate. Isochrones are taken from Girardi et al. (2002) .
Colour Colour Diagrams
As a second tool to analyse the cluster candidates we use decontaminated H−K vs J−H colour colour diagrams (CCD). They show the same stars (in the same colouring and symbols) as the CMDs. Overplotted are the best fitting isochrone (solid black) as well as the same isochrone without extinction (dashed black) to indicate where un-reddened main sequence and giant stars are located. The reddening path for stars is also shown, enclosed by the two straight solid black lines. The slope of the reddening path is determined using A λ ∝ λ β and the effective wavelength of the 2MASS filters 2 , the system our brightnesses are calibrated in. If not mentioned otherwise, we use a standard value of β = 1.6.
Isochrone Fitting
To confirm the nature of the cluster candidates as real star clusters, and if so, to determine their main parameters, such as distance, age, reddening, and metallicity we use model isochrones from Girardi et al. (2002) . They are overplotted into the CMDs and CCDs of the individual decontaminated cluster fields. We varied the isochrone parameters (age, metallicity) as well as the 'environmental' parameters (distance, reddening, β) until a simultaneous fit of both diagrams was found. Parameters of the best 'by-eye' fit are then taken as the cluster properties. In some cases a range of parameters can lead to a satisfying fit, and hence the cluster parameters cannot be determined accurately. These uncertainties are discussed separately for the individual objects.
Radial Star Density Profiles
For all objects that we classified as stellar cluster, we determined radial star density profiles (RDP) in order to determine their size. We used the decontaminated photometry to determine the RDPs, because this will limit statistical noise from foreground and background stars, which is significant in most cases due to the position of the clusters near the Galactic Plane. To determine the radius of the cluster, we need to obtain the RDP out to a large enough radius. Hence the decontamination has to be done for a large field around the cluster centre. In contrast, the decontamination used for the classification of the cluster candidate via CMDs and CCDs only used the central part of the candidate, to minimise the number of remaining foreground and background stars. The determined RDPs are fit using a King like profile of the form σ(r) = σ b + σ0/(1 + (r/rc)
2 ), where σ b is the density of foreground and background stars remaining after the decontamination of the large field, σ0 the central star density of the cluster, and rc the core radius. See Sect. 4 for a discussion of the uncertainties in the determined parameters.
RESULTS
In the following section we will discuss in detail our results for each of the cluster candidates using the above described SDMs, REMs, CMDs, and CCDs. Together with the isochrone fitting and additional information, the plots will be used to classify the objects as a star cluster or not, and to determine its parameters. A summary of the main classification results and the parameters can be found in Table 1 .
FSR 0002
The visual inspection of the cluster candidate image gives the impression of a homogeneous field of stars. This is confirmed by the SDM (top left panel in Fig. 1 ), which shows only small variations in the star density. The REM, however, shows large systematic differences in the colours of the stars from one side of the mosaic to the other. These differences show indications of the positions of the individual frames in the mosaic. It turns out that in this case some of the images in the K-band mosaic have been taken during cloudy conditions. Since the entire mosaic is calibrated against 2MASS sources in the field, the colours of all stars observed under cloudy conditions are systematically wrong. The calibration of the photometry with 2MASS was done using only stars in the western half of the mosaic to ensure an accurate calibration for the largest part of the field.
Given the problems with the K-band data, we have selected a control field in the western part of the mosaic. The decontamination leaves a number of stars, which in principle could be fit as a RGB/AGB of a cluster of stars. Depending on the exact position of the control field, however, a highly variable number of stars remains. There are about 1000 stars in the cluster region and depending on the choice of the control field, between 25 and 140 remain -a very small and variable fraction. Moreover, the CMDs of the cluster and any control field are extremely similar and resemble a RGB/AGB of a cluster as well.
In Fig. 1 we show one realisation of the decontamination in the CMD and CCD. Stars are represented by two different symbols/colours to facilitate the identification of groups of stars in both diagrams (i.e. distinguish between bright and faint main sequence/giant stars in the CCD). The overplotted isochrone has the parameters: Z = 0.019, log(age) = 9.7, d = 15 kpc, AK = 0.65 mag. The only possibility to fit both diagrams simultaneously is to use a high metallicity and old age. Lower metallicity isochrones require a higher extinction to fit the CMD and hence the CCD will not be fit, except assuming very unreasonable dust properties with β much less than 1.6. Given our data analysis discussed above, we conclude that it is highly unlikely that the cluster candidate FSR 0002 is a star cluster.
FSR 0023
The image of the region around the cluster candidate FSR 0023 shows no apparent cluster, as well as no significant changes of the star density. This is confirmed by the SDM. Only a slight underdensity towards the northern and western edges of the mosaic is seen. Similarly, the REM shows higher extinction values in the same regions. The lower star density and higher extinction hint that these areas are influenced by a cloud of gas and dust. Nevertheless, these regions cover only a small fraction of the entire mosaic, and we have therefore chosen as control field the entire area outside the cluster field. Choosing a smaller control field outside the cloud area in the east or south of the mosaic does not change the results.
Only a small fraction of about 10 % of the stars remain after the decontamination procedure. In the CCD and CMD it is not possible to reliably fit the remaining objects by a single isochrone with plausible parameters. In Fig. 2 we show one realisation of the decontamination with an isochrone overplotted. The parameters of the isochrone are: Z = 0.019, log(age) = 10, d = 450 pc, AK = 0.9 mag. Again, as for FSR 0002 one needs a high metallicity old isochrone to fit the data. Given these implausible parameters, the bad agreement of any isochrone with the data, and the small number of stars remaining after the decontamination, we conclude that FSR 0023 is not a star cluster.
FSR 0088
The image of FSR 0088 shows nothing that looks like a cluster of stars. There seems to be a very slight overdensity of stars in the region around the cluster candidate, which is tentatively seen in the SDM (see Fig. 3 ). The REM of the entire field also shows no significant systematic differences. There are fluctuation in the map with a standard deviation of about 0.6 mag of optical extinction. These are, however, distributed in the entire mosaic and we thus use the entire area outside the cluster as the control field.
There is a large number of stars remaining after the decontamination procedure (about 25 % of the stars in the region around the cluster candidate). They are aligned along a main sequence in the CMD and the CCD. The brighter objects are located near the bottom edge of the reddening path in the CCD, indicating that those objects are stars of spectral type A. There are no or only individual giant branch stars remaining after the decontamination. Hence, there is no possibility to deduce the metallicity. The position of the cluster inside the solar circle and its apparent young/intermediate age, however, justifies the assumption of at least solar metallicity. Assuming slightly higher or lower metallicities does not change any of the following results.
We have fit an isochrone to the stars (see Fig. 3 ), using the upper end of the main sequence and its shape in the CMD to constrain the cluster parameters. Furthermore, the distribution of the stars in the CCD was used to determine the dust properties. We find that the best fit can be achieved with β = 1.6, an age of 500 Myr, a Kband extinction of 0.5 mag, and a distance of 2.0 kpc. The uncertainty for the age is about 60 %. The distance can be estimated within 300 pc, and the reddening within 0.05 mag K-band extinction. Outside these ranges the isochrones will clearly not fit the CMD and CCD simultaneously. The age of 0.5 Gyr means, that stars with masses of about 2.7 solar masses have just left the main sequence. These are stars of spectral type A-F, in agreement with the low J−H colours seen of those objects in the CCD.
The fact that we see no clear cluster in the image, nor a significant star density enhancement in the nearest neighbour map, could be due to the fact that we see a cluster in the process of dissolving into the field star population, which is certainly in agreement with the determined age. The RDP is very noisy and strongly depends on which realisation of the decontamination is used (see Fig. B1 for one example). It is hence not possible to measure the cluster size accurately enough.
FSR 0089
The image of the cluster candidate shows a slight overdensity of stars, especially the number of brighter stars seems to be slightly higher. This is confirmed in the SDM (see Fig. 4 ), which shows a higher concentration of stars in the cluster area. The REM of the mosaic shows a dip in the extinction at the position of the cluster. The AV values in the cluster candidate area are about 2 mag lower than in the surrounding field. This either means that the stars in the cluster area are on average closer to Earth and hence bluer, the increased number of stars is caused by lower extinction at the position of the cluster candidates, or the cluster stars are intrinsically bluer than the surrounding field stars.
The 2MASS photometry of this object has been investigated in Bonatto & Bica (2007b) . They classified it as a stellar cluster with an age of 1 Gyr, a distance of 2.2 kpc, and a reddening corresponding to AV = 9.1 mag. The data presented here for the object is of much better spatial resolution than the 2MASS photometry, and about 1 mag deeper (see e.g. the difference in the completeness limits shown in Fig. 4) . If the interpretation of Bonatto & Bica (2007b) is correct, an isochrone with their parameters should fit the new data as well.
In the decontaminated CMD of our data we have two groups of stars (about 30 % of the stars in the cluster area remain). One can be identified as giant stars and the other one as main sequence objects in a star cluster. We have overplotted our and the 2MASS observational limits in Fig. 4 to show the differences in the data. We have overplotted in the CMD an isochrone corresponding to the Bonatto & Bica (2007b) parameters. As can be seen the deeper data still agrees with the parameters found using the 2MASS photometry. We detect more of the main sequence stars, which are too faint for 2MASS. Our best fit to both, the CMD and CCD requires Z = 0.019, β = 1.6, log(age) = 9, d = 2.2 kpc, and AK = 1.0 mag. Due to the presence of main sequence and giant stars we can estimate the age within 30 %. The distance is accurate within 300 pc and the reddening within 0.05 mag K-band extinction. Similar to FSR 0088, the RDP is noisy and variable. Hence no radius can be determined. Note that Bonatto & Bica (2007b) find a core radius of about 0.4 pc for this object.
There is, however, a minor detail in the data that the isochrone cannot fit: In the CCD the scatter in colours of the main sequence stars seems to point towards smaller colours, while the scatter in colour of the red giants points towards larger colours. A similar behavior, fainter stars in a cluster candidate seem to show lower extinction than brighter stars in the same candidate, can also be seen in some other examples (see below: FSR 1712, 1735). As a possible reason we have identified the calibration of our photometry with 2MASS data. Additionally to the large scatter of about 0.1 mag of the residuals in the calibration, there are some cases with even larger discrepancies for fainter magnitudes. In the case of FSR 0089, about 1/3 of the stars fainter than 12 mag in the K-band seem to be shifted by about 0.05 mag towards fainter magnitudes compared to 2MASS. This will not influence the decontamination procedure, since the colour-magnitude cells are chosen much larger than this, but it will show up in the CCDs. 
FSR 0094
The image of FSR 0094 seems to show a clear indication of an enhanced star density in the area of the cluster candidate. This is also apparent in the SDM (see Fig. 5 ). The REM shows that the western and southern part of the mosaic suffer from an increased amount of extinction compared to the area of the cluster. We have thus chosen the eastern part of the mosaic as the control area.
The stars remaining (up to 20 %) after the decontamination in the CMD and CCD clearly follow a distribution that cannot be fit by a single isochrone. Rather a range of extinction values and distances is needed. Hence, we conclude that FSR 0094 is not a cluster of stars. The isochrone in Fig. 5 is just plotted to clarify our argument that it cannot fit the data, and has the following parameters: Z = 0.019, β = 1.6, log(age) = 9, d = 2.0 kpc, and AK = 1.0 mag.
FSR 1527
There is an indication of a cluster in the image of this region, which seems to come from a slightly larger number of brighter stars. The SDM also shows an increase in the stellar density at the position of the cluster candidate. In the REM we can identify that the southern and western side of the mosaic are subject to a lower amount of extinction than the rest of the field (see Fig. 6 ). We therefore choose the north-eastern part (outside the cluster candidate area) of the mosaic as control field.
The remaining stars after the decontamination (about 25 %) could to some extend be explained by an isochrone in the CMD. However, the scatter of the stars along the reddening path in the CCD is inconsistent with this proposal, i.e. with a constant reddening for all cluster stars. We conclude, that FSR 1527 is not a cluster. The isochrone in Fig. 6 is plotted to clarify our argument that it cannot fit the data, and has the following parameters: Z = 0.019, β = 1.6, log(age) = 9, d = 3.0 kpc, and AK = 1.0 mag.
FSR 1530
The image of the cluster candidate area shows a clear enhancement of the density of stars, centred on a very bright object. This is confirmed by the SDM which has a clear indication of an overdensity of stars at the cluster candidate position. The REM shows that the southern half of the field is slightly less influenced by extinction. Therefore, we positioned the control field just west of the cluster candidate area. Furthermore, at the position of the cluster, the median colour of the stars is much redder than in the field, indicating a population of young stars, i.e. the presence of a young cluster.
The stars remaining after the decontamination (about 50 %) can be fit with an isochrone of a young cluster (see Fig. 7 ). The upper main sequence stars form a very compact group in the CCD with colours lying on the bottom of the reddening path, indicating spectral types earlier than A0. The other stars can be interpreted as lower mass, (pre-main sequence) objects. The best isochrone fit can be achieved using solar metallicity, an age of 4 Myr, a distance of 2.5 kpc, and AK = 0.9 mag. It is not fully possible to fit the lower mass main sequence stars in the CCD perfectly using this isochrone. The reason might be that a lower age is required, but Girardi et al. (2002) do not provide isochrones for younger populations. As the age is small and possibly an upper limit, the determined distance is also rather uncertain. A range from 2.0 to 3.5 kpc would fit the data. The K-band extinction is uncertain by 0.05 mag. The RDP is slightly hampered by the presence of the bright star in the cluster centre. However, the profile (Fig. B3) shows a small concentrated cluster with a core radius of about 0.15 pc. We have remeasured the central coordinates of the cluster in our deeper images. The central coordinates are RA = 10:08:58.3, DEC = -57:17:11 (J2000), about half an arcminute away from the values given in Froebrich et al. (2007b) . The brightest star in the cluster area, [M81] I-296, projected close to the central coordinates is identified as an Hα emission line star. Its 2MASS colours and brightness are K = 7.31 mag and J−K = 1.22 mag, possibly making it a high mass cluster member.
FSR 1570
The image shows a clear concentrated cluster of stars around a very bright star. This is also evident in the SDM. The REM shows that the colours of the stars in the cluster are much redder than in the surrounding field. This indicates a young cluster. The surrounding field shows no significant fluctuations (less than 0.35 mag AV ) in the stellar colours, hence the entire area outside the cluster is used as a control field.
The cluster is known as Teutsch 143a and has been investigated with optical photometry by Pasquali et al. (2006) , who identified it as the birth cluster of the galactic luminous blue variable WRA 751. The authors determine a distance of 6 kpc, an extinction of AV = 6.1 mag, and an age of above 4 Myr.
After the decontamination about 40 % of the stars remain in the cluster field. Using β = 1.6 and an extinction of AK = 0.8 mag, we can fit the remaining stars with an 8 Myr isochrone at a distance of 6 kpc (see Fig. 8 ; in the CMD we have marked with a + the position of WRA 751 obtained from 2MASS photometry since the star is saturated in our images). The bright main sequence stars are all located at the bottom of the reddening path, and are thus of spectral type earlier than A0, in agreement with Pasquali et al. (2006) who identified 24 stars with spectral types earlier than B3 in the cluster The distance can be constrained within 1 kpc, and the K-band extinction within 0.05 mag. We have measured a core radius of about 0.35 pc for the cluster using the RDP in Fig. B4 . However, the profile is influenced by the presence of WRA 751 near the centre, preventing the detection of stars nearby.
FSR 1659
The impression from the image of FSR 1659 is that there is an overdensity of stars at the position of the cluster candidate. This is confirmed in the SDM. However, as can be seen from the REM of the mosaic, the western and southern part of the area are influenced by increased amounts of extinction. Hence, the overdensity might just be caused by this effect. Therefore we have chosen the eastern part of the mosaic as the control field.
After the decontamination about 30 % of the stars remain in the cluster candidate area. However, their distribution in the CMD and CCD (see Fig. 9 ) cannot be fit by a single isochrone. The isochrone in Fig. 9 is plotted to clarify this argument and has the following parameters: Z = 0.019, β = 1.6, log(age) = 9, d = 2.0 kpc, and AK = 1.0 mag. We conclude that FSR 1659 is not a star cluster.
FSR 1712
The image of FSR 1712 shows clearly a concentrated cluster of stars. This is confirmed in the SDM. The REM (see Fig. 10 ) of the region shows that the south-western part of the mosaic suffers from an increased value of extinction. The rest of the field shows no significant fluctuations. We have chosen the western part of the mosaic as the control area. The decontamination procedure leaves about 40 % of the stars. They can be fit by a main sequence in the CMD (see Fig. 10 ). The brighter stars lie close to the bottom of the reddening path, hence should be stars of spectral type A of F. Since this implies a relatively recent formation and there are no or very few red giants to determine the metallicity otherwise, we use solar metallicity isochrones.
We can fit the main sequence in the CMD and CCD using β = 1.6, an age of 0.8 Gyr, a distance of 1.8 kpc, and an extinction of AK =1.4 mag towards the cluster. There seem to be no or only a very small number of possible red giants in the cluster. Like for FSR 0088, they seem to be shifted towards slightly redder colours in the CCD. The reason in this case might be that these few objects are actually not related to the cluster and are background red giants. This small number of giants also influences the accuracy of the age estimate, which is not better than a factor of two. The distance is accurate within 300 pc and the K-band extinction within 0.1 mag. A core radius of 0.2 pc is found for the cluster (Fig. B5) , confirming the concentrated appearance in the picture.
We have remeasured the central coordinates of the cluster in our deeper images. The central coordinates are RA = 15:54:46.3, DEC = -52:31:47 (J2000), about one and a half arcminute south of the values given in Froebrich et al. (2007b) . There are two ROSAT sources about 4' north and south-east of the cluster. It is not known if they are related to the cluster, but there are in total only 3 ROSAT sources within half a degree around the cluster coordinates.
FSR 1716
The image of this object shows a clear overdensity of stars, which is also confirmed in the SDM. The REM shows no significant AV fluctuation across the field, except in the cluster candidate region, where the average colour of the stars seems to be redder than in the surrounding field (the high extinction peak in the south-east is caused by a very bright star). The redder colour of stars in this area should be intrinsic to the stars, since it comes along with an increased star density, contradicting a locally enhanced extinction due to a small cloud, which would decrease the star density. We hence use the entire field except the cluster candidate region as control area.
After the decontamination about 30 % of the stars remain. Their CMD can be interpreted as a well populated giant branch (see Fig. 11 ). There are two peaks in the K-band luminosity function (see Fig. A1 ). One at about K = 13.1 mag, the other at K = 13.7 mag. We interpret the former as the core helium burning objects. Note, that if we choose the second peak as the core helium burning objects, the determined distance to the cluster would increase by a factor of 1.3. The slope of the giant branch can be best fit using a metallicity of Z = 0.004. A lower metallicity results in a too steep slope of the RGB and a higher value in a too shallow slope. However, a range of Z = 0.001 to 0.008 can in principle explain the data. The RGB stars also form a compact group in the CCD, where the brighter stars show a smaller scatter in the colours than the fainter stars, in agreement with the photometric uncertainties.
We can fit an isochrone to the RGB in the CMD and CCD using the above mentioned metallicity, β = 1.6, a distance of 7 kpc, and an extinction of AK = 0.57 mag. Since we do not detect any main sequence stars we cannot determine the age of the cluster. If we use our completeness limit as an indicator for how faint the main sequence stars need to be in order that we cannot detect them, the age of the cluster has to be at least 2 Gyr. Virtually no change in the quality of the fit is seen when using ages of 10 Gyr or above. The core helium burning objects allow to estimate the cluster distance within 500 pc. However, the upper limit for the age means that the cluster could be as close as 5 kpc (if the age is 12 Gyr). As for the other clusters the K-band extinction is uncertain by 0.05 mag.
The well populated giant branch, its low metallicity and the clusters position close to the Galactic Center, suggest that this object might indeed be much older. It could well be another (Palomar type?) globular cluster, similar to FSR 0190 (Froebrich et al. (2008) ). The core radius of the object is determined to 0.9 pc using the RDP (Fig. B6) .
We have remeasured the central coordinates of the cluster in our deeper images. The central coordinates are RA = 16:10:29.0, DEC = -53:44:48 (J2000), about one arcminute north-east of the values given in Froebrich et al. (2007b) . There is an IRAS source (detected at 100 µm only) about 2.7' south of the cluster centre which seems, however, unrelated to the cluster.
FSR 1735
Here we re-analyse the data of FSR 1735, already presented as a globular cluster candidate in Froebrich et al. (2007a) . This is to ensure a homogeneous analysis and interpretation of all the cluster candidates observed in this project. We re-analyse FSR 1735 using the entire field of observations, compared to just the small region around the cluster used in Froebrich et al. (2007a) . The cluster image clearly shows a compact and populated cluster of stars. The SDM verifies this. In the REM we see that the colour of the stars in the cluster area is redder than in the field, most probably caused by the fact the we only see red giant cluster stars. This is very similar to the above discussed maps of FSR 1716. The south-eastern corner of the mosaic seems to possess a slightly smaller number of stars. We hence chose the western side of the image as the control field.
About 40 % to 45 % of the stars in the cluster area remain after the decontamination procedure. The decontaminated CMD of the cluster shows a well populated RGB/AGB (see Fig. 12 ). There is a peak in the K-band luminosity function at about K = 14 mag (see Fig. A2 ), which is interpreted as the core helium burning objects. The slope of the RGB is best fit using a metallicity of Z = 0.004, but as for FSR 1716 a range from Z = 0.001 to 0.008 can in principle explain the data. There are no main sequence stars detected, hence the age cannot be constrained. Using the detection limits of our photometry, we find that the age has to be larger than 2 Gyr. Indeed, we can increase this limit to an age above 8 Gyr, since such an age can better explain the CMD and CCD simultaneously. Slightly depending on the age, the distance to the cluster is 8.5 kpc and the reddening AK = 0.7 mag. The used dust properties are β = 1.6. The uncertainty for the distance estimate is 500 pc, including the fact that we only have a lower limit for the age. The K-band extinction can be estimated within 0.05 mag. These results are in agreement with the parameters published for FSR 1735 in Froebrich et al. (2007a) . The differences in the determined parameters are entirely due to the assumed age of 12 Gyr in the earlier publication. We have also remeasured the core radius of the cluster. Using the RDP (Fig. B7) it is determined as 0.95 pc, virtually identical to the value determined in Froebrich et al. (2007a) .
FSR 1754
The image of this field shows no apparent overdensity of stars in the area of the cluster candidate. This is confirmed by the SDM, which is virtually flat in and around the object's position (see Fig. 13 ). The southern and western parts of the mosaic show a smaller number of stars. The REM indicates significant differences in the average colour of the stars in this area, caused by foreground clouds. We hence chose the eastern part of the image as the control area.
Only about 10 % of the stars remain after the decontamina- tion. In the CMD they seem to show a populated giant branch (see Fig. 13 ). However, the slope would require metallicities in excess Z = 0.03 to fit. Furthermore, the positions of the stars in the CCD is not in agreement with the proposal of a giant branch. Especially the fainter stars are too close to the bottom of the reddening path. Furthermore, dust properties of β < 1.4 would be required to fit the stars with a single isochrone in CMD and CCD. The isochrone in Fig. 13 is plotted to clarify this argument and has the following parameters: Z = 0.03, β = 1.6, log(age) = 9, d = 10 kpc, and AK = 0.8 mag. We conclude that FSR 1754 is not a cluster. This partly agrees with , who classified this object as an uncertain candidate. The two main sequences in their analysis of 2MASS data are not evident in our analysis. In particular, the blue sequence disappears in our decontaminated CMD, most probably caused by a better choice of the control field (which is important given the large fluctuations visible in the SDM and REM -see Fig. 13 ).
FSR 1767
There is no apparent overdensity of stars in the image of the field around the cluster candidate. The SDM shows, however, a small increase in stellar numbers. In the REM we find that the cluster area suffers from less extinction than the south-eastern part of the mosaic. We have therefore chosen the western part of the image as control field. based on 2MASS data (the upper detection limit in Fig. 14 and 15 ) and proper motions. Only a small number of cluster red giants has been found, and the upper end of the main sequence has been identified. With our much deeper images, we should be able to detect the main sequence stars down to lower masses and thus verify the claim of that this object is a globular cluster.
After decontamination only about 10 % of the stars remain in the cluster candidate area. The stars identified in as upper main sequence stars are also identifiable in the CMD from our data (see Fig. 14) . However, overplotting an isochrone with the given cluster parameters (and assuming an age of about 10 Gyr) implies that the main sequence should continue towards fainter magnitudes and slightly redder colours (see Fig. 15 ). Nothing like this is identifiable in our data. There is a second group of stars above our detection limit (the lower line in Fig. 14) remaining in the CMD. We could interpret these as the top of the main sequence and the original group of stars as giants. A fit in the CMD (see Fig. 14) is then possible using an age of about 1 Gyr, a reddening of AK = 0.5 mag and a distance of 6.5 kpc. However, in the CCD we clearly see that the two groups of stars cannot be fit by a single isochrone, since they possess different extinction values. We have to conclude that based on our deeper observations, FSR 1767 is not a globular cluster. It does not appear to be a stellar cluster at all, but rather a locally decreased amount of extinction mimicking a stellar overdensity.
DISCUSSION
Uncertainties
Photometry
The nature of our observations, stellar clusters in crowded fields, implies that the photometry suffers from relatively large errors. To ensure an as small as possible influence of these uncertainties, we used only the most reliable stellar magnitudes and colours for the analysis of the CMDs and CCDs. Only stars with quality flags from the Source Extractor software (Bertin & Arnouts (1996) ) better than 3 are used (except for FSR 1735, were a flag better than 4 was chosen due to the very large crowding and hence small number of stars with a quality flag better than 3). Furthermore, the completeness limit in the cluster fields will be at brighter magnitudes than in the control fields. Thus, we only include stars in the analysis which are above the completeness limit in the cluster areas. This is also the limit indicated in all the CMDs. The observed scatter in the CMDs and also CCDs can thus be attributed to a number of causes. i) uncertainty in the photometry due to crowding; ii) scatter in the calibration due to the low spatial resolution of the 2MASS data; iii) small scale variable extinction towards the stars (AV varies up to 0.5 mag from pixel to pixel in the fields close to some of the cluster candidates); iv) unresolved binaries; Given all those sources of error, the observed scatter in colour, for stars in a cluster with the same magnitude, of about 0.2 mag to 0.4 mag is understandable.
Cluster Parameters
In most cases the metallicity could not be determined. For all clusters with a fitted age below a few Gyr we assume a solar metallicity. We hence labeled the metallicities of these clusters with * * in Table 1. In the cases of the two old clusters, FSR 1716 and FSR 1735, the metallicities that fit the data range from Z = 0.001 to Z = 0.008 and the best fitting value of Z = 0.004 is listed in Table 1 .
The determined values for extinction, distance and age are all dependent on each other in a systematic way. By changing one parameter slightly we will still be able to generate a good fit by adjusting the other two parameters. This is, however, only possible within a certain range, outside which it becomes impossible to fit CMDs and CCDs simultaneously. Typically the age of the clusters can be constrained by better than a factor of two, the K-band extinction to within 0.05 mag, and the distance within 20 %. Table 1 contains the uncertainties for the main parameters of the individual clusters.
The determined radii of the clusters vary dependent on which of the random realisation of the decontamination processes we use. Generally, for the cluster candidates with a high contrast between cluster area and field, the fitted radii vary by about 20 %. For the cases with a low contrast, inconclusive results are obtained, and the values in the Table 1 are marked by * * * * . The star density in the cluster centre is also highly uncertain, since it depends on: i) We only used stars with reliable photometry, hence we will miss more stars towards the cluster centre; ii) The completeness limit in the cluster centre differs from the control field, hence more stars are removed during the decontamination procedure. We hence refrain from listing the central star densities in Table 1 .
General FSR cluster properties
A considerable number of clusters from the original FSR list have now been analysed in more detail by a variety of authors. Here we provide a brief summary of these investigations to date and a discussion of the properties of these new star clusters.
We have summarised the properly classified FSR clusters in Table D1 . The table lists the FSR catalogue number and other identifications, Right Ascension and Declination (J2000), galactic coordinates, determined distance, K-band extinction, age, and metallicity. Furthermore we list the inferred position in the Galaxy, a classification, and the references where the values are taken from. Table E1 lists the FSR cluster candidates that have been investigated in detail but their nature could not be established, or they are classified as not being a stellar cluster. In these cases only the FSR number, other identifications, the coordinates, classification, and references are listed.
So far 74 FSR cluster candidates have been investigated in more detail. For 38 of these clusters parameters could be determined. Another 3 are embedded clusters with no parameters, 23 are not clusters, and 10 are uncertain cases. We cannot attempt to determine the contamination of the FSR sample from this statistics, since the investigated cluster candidates are not selected in an unbiased manner. There are, however, studies that have selected all FSR objects within certain areas (Koposov et al. (2008) , , ). These studies determine contamination rates between 40 and 60 %, in agreement with the original estimate of about 50 % in Froebrich et al. (2007b) .
Out Figure 17. Distance to the Galactic Centre (R GC ) vs. height above the Galactic Plane (z GP ) of known old (age > 1 Gyr) OCs (left), classified FSR clusters (middle), and known GCs (right). The black vertical line marks the position of the Sun, the blue diagonal line represents the maximum height above the plane for a given distance from the centre. The red triangles in the middle panel represent the FSR GC candidates, crosses the old (age 1 Gyr), and squares the young (age < 1 Gyr) OCs in the FSR sample. We assumed a galactocentric distance of the Sun of 8 kpc. The dotted box in the right panel marks the region shown in the left and middle panel.
In Figs. 16 and 17 we show the distribution of the classified FSR clusters in the Galaxy, and how they compare to the sample of known old (age 1 Gyr) open clusters (taken from WEBDA 3 ) and known globular clusters (taken from Harris (1996) ). We plot young and old open clusters and globular cluster candidates among the FSR objects using different symbols. Despite the unknown selection effects in the sample of properly classified FSR clusters, a number of trends are evident: i) There is a large fraction of old open clusters in the sample. This includes old clusters inside and outside the solar circle and with distances of more than 1 kpc from the Sun. The complete FSR list will significantly increase the number of known old open clusters. ii) Two of the globular cluster candidates (FSR 1716 (FSR , 1735 nicely follow the distribution of the known globular clusters in the Milky Way. iii) The 10 ± 3 'missing' globulars near the Galactic Centre (Ivanov et al. (2005) ) are not contained in the FSR list. These clusters are either really not there, hidden behind very dense clouds, or intrinsically faint. Given the fact that we detected FSR 1735, the number of intrinsically bright globular clusters near the Galactic Centre that have been missed by the FSR survey is very small.
3 http://www.univie.ac.at/webda/
CONCLUSIONS
We have properly (re)-classified 14 star cluster candidates from the list of Froebrich et al. (2007b) . We utilised new deep NIR photometry obtained at the NTT. Star density maps, extinction maps, colourmagnitude diagrams, and colour-colour diagrams, facilitated by radial star density profiles and luminosity functions were used for the analysis of the individual objects. Seven FSR cluster candidates are found to be real stellar clusters, seven candidates are only star density enhancements. We show that 2MASS data alone can sometimes be misleading or insufficient when classifying (globular) cluster candidates. Our analysis of deep high spatial resolution photometry is superior in some cases, especially for cluster candidates in crowded fields near the Galactic Plane. One particular example is the cluster candidate FSR 1767. It has been classified as a globular cluster by . Our new data shows that their interpretation of the insufficient 2MASS data is incorrect, and we conclude that FSR 1767 is not a globular cluster. Most probably this object is just an apparent stellar overdensity caused by a locally decreased amount of extinction, mimicking a stellar cluster.
So far a total of 74 cluster candidates from the FSR list (containing 1021 candidate clusters) has been analysed in detail. The statistics points to a contamination of the FSR sample with stellar overdensities of 40 % to 60 %, in agreement with the original estimate of Froebrich et al. (2007b) . A large fraction of the so far investigated FSR clusters have turned out to be old stellar clusters with ages above 1 Gyr. This significantly increases the number of known old clusters, in particular inside the solar circle. Mining the FSR catalogue for such type of clusters has the potential to provide new insights into long-term cluster evolution and the associated physical processes.
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